Constitutional DNA copy number changes in ICSI children.
Over the last three decades, technological developments facilitating assisted reproductive techniques (ART) have revolutionized the treatment of subfertile couples, including men suffering from severe oligospermia or azoospermia. In parallel with the advent of these technologies, there is a great concern about the biological safety of ART. This concern is supported by the clinical observation that the frequency of congenital malformations is slightly elevated among ART-conceived children. In this explorative study, we have used tiling-resolution BAC array-mediated comparative genomic hybridization to investigate the incidence of de novo genomic copy number changes in a group of 12 ICSI children, compared with a control group of 30 naturally conceived children. In 6 of the 12 ICSI children, we found 10 apparently de novo 'same direction genomic copy number changes' [i.e. simultaneous copy number gain (or loss) with respect to both biological parents], notably losses. In statistically significant contrast, similar observations were encountered only six times in the control group in 5 of the 30 children. However, our study group was small, so a larger group is needed to confirm these findings. Loci at which we found de novo alterations are known from the human genome database to be prone to large DNA segment copy number changes. As discussed, various molecular mechanisms, including the consequences of delayed male meiotic synapsis and replication fork stalling at early embryonic cell cycles, might trigger these copy number changes.